Low level of mitochondrial deoxyguanosine kinase is the dominant factor in acquired resistance to 9-beta-D-arabinofuranosylguanine cytotoxicity.
9-beta-D-arabinofuranosylguanine (Ara-G) is an important and relatively new guanosiue analog with activity in patients with T-cell malignancies. The biochemical and molecular events leading to resistance to Ara-G are not fully understood. Therefore we generated two Ara-G-resistant human MOLT-4 leukemic cell lines with different levels of resistance. The mitochondrial enzyme deoxyguanosine kinase (dGK) and the nuclear/cytosol enzyme deoxycytidine kinase (dCK) are key enzymes in the activation of Ara-G. Decreased levels of dGK protein and mRNA were found in both resistant cell sublines. The activity of dCK was decreased in the subline with higher resistance to Ara-G and these cells were highly cross-resistant to other nucleosides activated by dCK. Increased activity of the mitochondrial enzyme thymidine kinase 2 was observed in both resistant sublines and this could be related to the dGK deficiency. In search for other resistance mechanisms it was found that the resistant cells overexpress the mdr1 gene, while no changes were detected in the levels of multidrug resistance-associated protein 1 through 6, lung resistance-associated protein or topoisomerase IIalpha or IIbeta. Taken together, our findings demonstrate that multiple mechanisms are involved in the acquired resistance to Ara-G. However, low expression of dGK is the most apparent alteration in both resistant cell lines. Partial deficiency of dCK was found in the subline cells with higher resistance to Ara-G. Furthermore, Ara-G may select for high expression of the multidrug resistance (mdr1) which could be a specific resistance mechanism but more likely part of an overall cellular stress response.